Foreign body aspiration into the tracheobronchial tree can cause serious problems. Tooth aspiration can occur during emergency endotracheal intubation. However, removal of a tooth from the airway is difficult because of the round shape and smooth surface of the tooth. Here, I report extraction of a tooth from the airway by flexible bronchoscopy using fishnet basket in intensive care patients. The procedure was performed in six patients. All patients were critically ill with an artificial airway (n = 4; endotracheal tube, n = 2; tracheostomy tube). The tooth location was right bronchial tree in three patients and left bronchial tree in three patients. Tooth extraction failed in two patients because the teeth were impacted in the distal bronchus during bronchoscopy. There was no complication such as life threatening arrhythmia or hypoxemia during the procedure. Using flexible bronchoscopy with a fishnet basket, we were able to extract aspirated teeth from patients with an artificial airway.
Foreign body aspiration can cause a variety of complications, including atelectasis, obstructive pneumonitis, bronchial stenosis and infections such as endobronchial actinomycosis in adults. [1] Timely recognition and treatment of airway foreign body is therefore crucial to reduce potential complications. Since Ikeda developed the first flexible bronchoscope in 1968, [2] flexible bronchoscopy has been widely performed under local anesthesia, and also preferred for removal of endobronchial foreign body. [3] Despite potential risk of hypoxemia or arrhythmia, flexible bronchoscopy can even be used safely for patients in intensive care unit (ICU). [4] In addition, flexible bronchoscopy is a safe procedure for patients receiving mechanical ventilation, if a larger diameter endotracheal tube can be used and positive end-expiratory pressure (PEEP) can be discontinued. [5] Among endobronchial foreign bodies, a tooth is not easy to remove due to its round shape and smooth surface. The removal of aspirated tooth would become challenging in ICU patients with artificial airways because there is no appropriate tool that can be used to grasp an aspirated tooth. At the same time, the lumen of endotracheal tube or tracheostomy tube is too narrow to allow an aspirated tooth to pass. Currently, grasping forceps are commonly used for the removal of aspirated foreign objects, but not ideal to grasp an round-shaped object like a tooth. [2] However, fishnet basket's net is more useful to enclose an object. [1] I report six trials of endobronchial tooth removal using flexible bronchoscopy and fishnet basket.
CASE REPORT
A total of six ICU patients were diagnosed with tooth aspiration at Catholic university of Daegu hospital from March 2005 through February 2010. In all patients, an aspirated tooth in the airway was extracted through flexible bronchoscopy using fishnet basket. Two experienced bronchoscopists had performed the procedure for more than five years. The bronchoscope (Olympus BF-P240, Olympus, Japan) they used had a 5.2 mm insertion tube of outer diameter and a 2.0 mm working channel. In addition, in case the internal diameter of inserted endotracheal or tracheostomy tube was smaller than 7.5 mm, the tube was replaced with an 8.0 mm internal diameter tube. For mechanically venti- lated patients, a swivel connector (Portex 15 mm fiberoptic bronchoscope swivel connector, Smiths medical, UK) was connected between artificial airway and ventilator circuit. During the procedure, each patient's electrocardiogram, heart rate and oxygen saturation level measured by a pulse oximeter (SpO2) were monitored. Whenever an alarm beeped from monitors or ventilator during the procedure, the bronchoscope was removed promptly from the patient. And the procedure was resumed when the patient's condition became stable.
After a bronchoscope was placed into the airway through the lumen of artificial airway, the trachea and bilateral bronchi were examined. When an aspirated tooth was identified in the bronchus, a balloon catheter was inserted distal to the aspirated tooth, the balloon was then inflated. And the inflated balloon was pulled forward, moving the tooth to the right or left main bronchus or trachea. And then fishnet basket (Roth Net ® foreign body retriever, US Endoscopy Inc., USA) was inserted through the working channel of bronchoscope (Fig. 1a) . The fishnet bas- In Case 5, a 54-year-old woman presented with traumatic epidural hematoma developed after she fell from the bed during hospitalization due to general weakness. After being admitted into the neurosurgery department, the patient received conservative treatment without surgery. A chest X-ray performed following endotracheal intubation showed a tooth (Fig. 2a) . Mechanical ventilation was not used before the procedure. The SpO2 was 98% with oxygen of 5 L/min. A tooth impacted in the right lower lobe bronchus was identified during the flexible bronchoscopy (Fig. 1b) . Several attempts failed to extract the tooth although the tooth was successfully withdrawn to the right main bronchus. Fishnet basket handling was not effective, causing the tooth to fall deep down into the right upper lobe bronchus.
Endotracheal extubation was performed 3 days after the procedure.
And the tooth was excreted in the feces. After endotracheal ex- (Table 1) .
DISCUSSION
Foreign body aspiration commonly occurs in older adults. Its incidence is particularly high in residents of mental health facilities. Dormia basket would be also useful for removing the aspirated tooth. Dormia baskets are widely used in the fields of gastroenterology and urology to remove bile duct stone or ureter stone. [3, 14] Since tooth and stone have similar structures, a Dormia basket can be used to enclose a tooth. Also, its wing would be easier to manipulate than fishnet basket in small airways. However Dormia baskets also have a limitation because their wing is incapable of grasping an object securely. The baskets may drop an object when bumping onto surrounding structure, including vocal cord, during removal process.
I report that endobronchial tooth was removed successfully in ICU patients undergoing airway intervention with a flexible bronchoscope using fishnet basket. However, mishandled basket resulted in migration of aspirated tooth farther down the segmental bronchus, making it impossible to remove. Careful manipulation is therefore needed to use the fishnet basket.
